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活性剂制备了单分散的 Ni 纳米颗粒，并在此基础上通过 Fe 的扩散机制得到了单
分散的 FeNi 纳米颗粒。通过采用路线二，以金种法制备了尺寸较为均一的 Ni
纳米颗粒。两种路线分别揭示了表面活性剂和成核剂在纳米颗粒形成中的重要作
用。 





金作为 Au 的前驱体来包覆预先用金种法制备的 Ni，成功地制备出了通常用有机

















































Synthesis of nanoparticles is an important part of nanoscience and 
nanotechnology. This dissertation intended to explore laws governing nanoparticles’ 
nucleation and growth, and to discover the relationship between crystal structures and 
morphology of nanoparticles through the preparation of magnetic metal nanoparticles, 
magnetic metal phosphides, and core-shell nanostructures between magnetic metals 
and noble metals using high-temperature organic solution method. The ultimate 
purpose of this study is to develop a universal strategy in the preparation of 
nanoparticles and core-shell nanostructures of magnetic metals and noble metals. 
First of all, two synthetic routes were used to prepare magnetic metal 
nanoparticles. In the first route, a strong binding ligand was used to control the growth 
of nanoparticles, whereas a heterogeneous nucleation process was introduced to adjust 
the monomer concentration in the nucleation and growth stages in the second route. 
Monodispersed Ni nanoparticles were synthesized via the first route using 
trioctylamine (TOP) as a surfactant. In addition, monodispersed FeNi alloy 
nanoparticles were also obtained through the diffusion of Fe atoms into the 
as-prepared Ni nanoparticles. In the second route, relatively uniform Ni nanoparticles 
were prepared using Au as nucleation seeds. The role of nucleation agent and 
surfactant was clearly demonstrated in the two different routes. 
Then Au@Ni core-shell nanoparticles were prepared by a one-pot reaction. The 
key point of this synthesis lies in the close decomposition temperature of the two 
metal precursors in oleylamine solution. The successful preparation of Au@Ni 
core-shell nanoparticles implies that the formation of a core-shell structure is possible 
despite the obviously mismatching lattice constants between Au and Fe. Since the 
matching decomposition temperature plays a key role in the formation of core-shell 
nanostructures between Nj and Au, a more stable gold precursor (compared with 















(synthesized by the second synthetic route) to form Ni@Au core-shell nanostructure. 
The successful coating of gold shell on Ni core can only be achieved by using Ni 
nanoparticles from the heterogeneous nucleation route, which proves that the lack of 
strong ligands on the surface of Ni is a key factor to the coating process, because 
organic surfactant layers will prevent the Au monomers from touching the Ni surface. 
A temperature drop in the initial stage of reaction is necessary to improve the 
uniformity of shell. Ni@Au core-shell nanoparticles were also successfully prepared 
by using Ni nanoparticles from a heteronucleation process aided with Ag seeds, 
proving the versatility of this synthetic strategy. 
Furthermore, syntheses of magnetic metal phosphide nanocrystals were 
attempted. In the preparation of nickel phosphide nanocrystals, TOP and oleic acid 
with different ratios were used to control the crystal morphology. The obtained 
products included nanoplatelets, nanoparticles, nanorods and nanowires. Two methods, 
i.e. repeated injection and continuous injection, were developed to prepare anisotropic 
structure and then applied to the synthesis of iron phosphides, cobalt phosphides and 
even hybrid metal phosphides. These experiments revealed the relationship between 
the phosphating temperatures of Fe, Co, Ni and the corresponding electron affinities. 
Trioctylamine oxide (TOPO) was found to behave as a wall protector in the 
preparation of iron phosphide nanowires.  
Finally, based on the experiences of the above work, similar but modified 
preparation methods were transplanted to other systems. Hollow and solid nickel 
phosphide core-shell nanostructures and zinc oxide coated Au nanoparticles were 
prepared by adjusting the reaction temperature, ligand and surfactant types. The 
UV-visible spectrum data showed that the coating of nickel phosphide and zinc oxide 
on Au core has quite different effects on its optical absorption characteristics, which 
broadens the future optical applications of Au nanoparticles. 
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